Sphingosine inhibits thyrotropin-releasing hormone binding to pituitary cells by a mechanism independent of protein kinase C.
Sphingosine inhibited [3H]methylhistidine-thyrotropin-releasing hormone (MeTRH) binding to intact GH3 cells and to GH3 membranes. This inhibition was dependent on the concentration of sphingosine and on the ratio of sphingosine to cell number (or membrane protein) and was partly reversed by washing. In intact cells, the IC50 was 63 microM (1.8 X 10(6) cells/ml; 2 nM MeTRH), and 100 microM sphingosine was found, by Scatchard analysis, to increase the apparent dissociation constant (Kd) from 1.1 +/- 0.3 to 6.5 +/- 2.3 nM and to decrease the maximal binding capacity (Bmax) to 41 +/- 9.5% of control. Kinetic analysis showed that the major effect of sphingosine on Kd was due to a marked decrease in the apparent association rate constant for MeTRH from 2.5 +/- 0.4 X 10(5) M-1 s-1 to 0.10 +/- 0.015 X 10(5) M-1 s-1. At 100 microM, sterylamine was as effective as sphingosine in inhibiting MeTRH binding, whereas sphinganine was less effective, and psychosine and steroylsphingosine were without effect. The following observations show that sphingosine inhibition of MeTRH binding did not involve protein kinase C. The IC50 for sphingosine inhibition of MeTRH binding was the same in GH3 cells that had been incubated with 1 microM phorbol 12-myristate 13-acetate for 16 h, to "down-regulate" protein kinase C, as in control cells. Sphingosine inhibited MeTRH binding to membranes isolated from GH3 cells that contain very little protein kinase C activity. In GH3 membranes, 100 microM sphingosine increased the Kd for MeTRH from 3.4 +/- 0.1 to 13 +/- 3.1 nM but did not significantly decrease Bmax (12 +/- 5.0% of control, p greater than 0.05). And, 1-(5-isoquinolinesulfonyl)-2-methylpiperazine dihydrochloride, an inhibitor of protein kinase C, failed to decrease MeTRH binding to intact GH3 cells or to membranes, and did not interfere with the effects of sphingosine. These data show that sphingosine and its analogs have complex actions to inhibit MeTRH binding to GH3 cells, at least some of which are independent of protein kinase C, and thereby demonstrate that sphingolipids cannot be used as specific inhibitors of protein kinase C.